*1:)'-

CLASSIFIF .

1 TY CLASS ~

SION OF THIS PAGE (When Dnra‘f,'nlered)-

REPORT DOCUMENTATION PAGE

READ INSTRUCTIONS
BEFORE COMPLETING FORM

1. REPORT NUMBER

2. GOVY ACCESSION NO.
84M TR # 81-333

3. RECIPIENT'S CATALOG NUMBER

5%

/l g ’
P Ad
4. TITLE (and Subtitle)

POST-ACCELERATION CHAOTIC ATRIAL RHYTHM

5. YYPE OF REPORT & PERIOD COVERED

Final Report
1 July 81 - 30 July 81

i

6. PERFORMING ORG. REPORT NUMBER

- AUTHOR(s)

James E. Whinnery, Lt Col, USAF

o

i

8. CONTRACT OR GRANT NUMBER's)

9. PERFORMING ORGANIZATION NAME AND ADDRESS

<M USAF School of Aerospace Medicine (VNB)
Aerospace Medical Division (AFSC)
Y’*»Brooks Air Force Base, Texas 78235

10. PROGRAM ELEMENT PROJECT, TASK
AREA & WORK UNIT NUMBERS

7930-12-21
11, CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
i USAF School of Aerospace Medicine (VNB) 10 Sep 81

‘:3: Aerospace Medical Division (AFSC)
Brooks Air Force Base, Texas 78235

112 NUMBER OF PAGES

14, MONITORING AGENCY NAME & ADDRESS(if different from Controlling Oftice)

15. SECURITY CLASS. (of this report)

Unclassified

15a. DECL ASSIFICATION DOWNGRADING
SCHEDULE

16. OISTRIBUTION STATEMENT (of this Report)

Approved for public releams;
Distribution Unlimited

o2 BB,

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if different from

Repory -~

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary and identily by block number)
+G, stress

Chaotic atrial rhythm

Stress dysrhythmia

Multifocal atrial dysrhythmia

20. ABSTRACT (Continue n reverae side if necessary and identify by block number)

Chaotic atrial rhythm has traditionally been a dysrhythmia of the seriously
i11 elderly patient and commonly associated with pulmonary disease. It has
been reported less frequently in young individuals with and without pulmon-
ary disease. An apparently healthy asymptomatic centrifuge subject was
found to have reproducible epidoses of chaotic atrial rhythm only in the
recovery period after exhaustive +G, simulated aerial combat maneuvering.
The underlying mechanism responsible %or initiation of chaotic atrial rhythm

" T E COPY

D% %‘3"73 1@5 i!:lfrros 1 nolssis USOLETE

UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered)

e




1ED

CL ASSIF 1 OF THIS PAGE(When Data Entered)

ABSTRACT (Continued)

is unknown, but may be related to distersion of atrial tissue. In lung dis-
ease with attendant pulmonary hypertension or post +G, Stress with the sud-
den increase in venous return, the necessary distension of the right atrium
can be induced. The prognosis of individuals with chaotic atrial rhythm
depends on the severity of the underlying illness, and is probably benign in
apparently healthy asymptomatic individuals with normal cardiovascular eval-

uation.

Aceession For
BFTS GRA&I ¥ a

DTIC TAB O
Vnanacunced

[
Justificatton/ 2
ngrificat tonf
By —
_Qiqgribution/
Agg;lability Ccdeé

Auaii sudfop

Dist Cpaeinl

CcoPY
INSPECTED

3

UNCLASSIFIED

SECURITY CLASSIFICATION OF Tu's PAGE(When Date Entered




S S

Reppint & Conyright © by
y&pacc Medical Association, Washington, DC

~Clinical Medicine

Post-Acceleration Chaotic Atrial Rhythm

JAMES E. WHINNERY

Clinical Sciences Division, Flight Medicine Branch, USAF
School of Aerospace Medicine, Brooks AFB, Texas 78235

WHINNERY, J. E. Post-acceleration chaotic atrial rhythm. Aviat.
Space Environ. Med. 53(4):390-392, 1982.

Chaotic atrial rhythm has traditionclly been a dysrhythmia ot
the seriously ill elderly patient and commonly associated with
puimonary disease. It has been reported less frequently in young
individuals with and witheut pulmonary disease. An apparently
healthy asymptomatic centrifuge subject had reproducible epi-
sodes of chaotic atrial rhythm only in the recovery period after
exhaustive +G, simulated aerial combat maneuvering. The un-
derlying mechanism responsible for initiation of chaotiefatrial
rhythm is unknown, but may be related to distension of atrial

tissve. In lung di with attendant pul y hypertension
or post +G, stress with the sudden increase in venous return, the
y dis ion of the right atrium can be induced. The

prognosis of individuals with chaotic atrial rhythm depends on
the severity of the underiying iliness and is probably benign in
apparently healthy asymptomatic individuals with normal car-
di lor evelveti

LECTROCARDIOGRAPHIC FINDINGS of dis-

crete P-waves of at least three different morphol-
ogies. irregular P-P intervals, and an isoelectric baseline
between P-waves characterize the atrial dysrhythmia
known as chaotic atrial rhythm (1). If the atnal rate is
greater than 100 beats per minute (bpm) it has been
termed multifocal atria) tachycardia, although multifocal
atrial dysrhythmia. chaotic atrial tachycardia, and cha-
otic atrial mechanism have been used to describe this
phenomenon. The majority of the reports on this dys-
rhythmia have dealt with elderly, severely ill patients
and have been associated with an extremely high mor-
tality rate of 29-59% (3). Although less common. it has
been reported in younger patient populations and, rarely,
in apparently healthy individuals (2.7). In both elderly
and pediatric populations. significant acute and chronic
pulmonary disease is frequently associated with this
rhythm disturbance (2.8.9). The incidence of exercise
or other stress-induced chaotic atrial rhythm has not
been reported.

The rescarch reported i this paper was conducted by personnel of
the Brodynamics Branch The v olumary informed consent of the subject
wsed i this rescarch was obtinned 1n accordance with AFR 30-33.
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On the basis of the above clinical findings with as-
sociated high mortality rates the occurrence of this dys-
rhythmia in individuals with a critical occupation, such
as piloting single-seat aircraft, presents a difficult prob-
lem. This report documents the occurrence of repro-
ducible chaotic atrial rhythm in an apparently healthy
young individual during the immediate recovery period
only after high sustained +G, simulated aerial combat
maneuvering (SACM). The physiologic cardiovascular
changes that occur during the +G, recovery period are
discussed in light of previously documented pathophy-
siologic mechanisms suggested as etiologies for this dys-
rhythmia.

Case Report:

An asymptomatic, apparently healthy 29-year-old male, height 74
in (188 cm), weight 196 |b (88.9 kg), and a volunteer member of the
USAF School of Aerospace Medicine (USAFSAM) centrifuge accel-
eration panel was found to have reproducible episodes of chaotic atrial
rhythm during the immediate recovery period foilowing exposure to
evhaustive 4.5-7,0 G, SACM profiles on the human centrifuge. This
+G, profile alternates 15-s plateaus of 4.5 and 7.0 G, (rate of onset
1 G 's) until exhaustion. The subject had passed a centrifuge-qualifying
USAF Class 11 flying physical examination which includes a normal
electrocardiogram, chest radiographs, and Iaboratory studies. Prior to
expasure to exhaustive high +G, SACM, a normal response to max-
imum treadmill exercise testing and normal spinal radiographic series
were obtained. He had a normal acromedical G, tolerance (10). His
past medical history and family history were unremarkable, being
specifically negative for cardiac or pulmonary disturbances. His sicohol
intake was minimal, he rarely drank coffee, did not use tobacco, and
had no regular exercise program. After the first two episodes of the
past-G, chaatic atrial rhythm, 2 normal echocardiogram, two separate
non-dysrhy thmic 24-h Holter monitoring studies, and normail pulmonary
fenction studies were obtained to ensure the absence of any sbaor-
malities. The subject was not aware of any of the rhythm disturbances
and always remained asymptomatic.

Review of the subject's acceleration history revesled 18 separate
episodes on 18 different days, over a S-month period, of post-G-stress
chaotic atriaf rhythm. The mean length of the 18 dysrhythmic episodes
was 144 s (2 48 ) with a maximum length of 195 s and minimum
length of 20 s. The mean length of time, post-G stress, from returning
to +1 G, until onset of the dysrhythmia was 18.6 s ( + 6) with a maximum
time to onset of 31 « and a minimum time of 10 s. The mean heart
rate at onset of the dysrhythmis was 159 bpm ( = 9), with a maximum




‘

CHAOTIC ATRIAL RHYTHM —WHINNERY

of 172 bpm and 2 minimum of 138 bpm. The mean heart rate upon
refurn to a normal sinus rhythm was 93 bpm ( + 7), with 2 maximum
of 107 bpm and a minimum of 83 bpm. A representative tracing during
one cpisode of chaotic atrial rhythm is shown in Fig. 1.

DISCUSSION

As previously described, chaotic atrial rhythm is
probably due to a number of factors (8). Early reports
overwhelmingly found a strong association of chaotic
atrial rhythm with pulmonary disease. The characteristic
patient could be described as seriously ill and elderly,
suffering from acute or chronic pulmonary disease, very
likely in association with cardiovascular disease (3.8).
In this type patient. a very poor prognosis has been
associated with the occurrence of this dysrhythmia.
Mortality rates from 29-52% have been reported
(3.4.6.8). Additional disturbances associated with cha-
otic atrial rhythm include electrolyte imbalance (hy-
pokalemia). pulmonary embolism or infarction, valvular
heart disease. congenital heart disease, diabetes mellitus,
and hypoxia. It also occurs in apparently normal in-
dividuals. The duration of the chaotic atrial rhythm
may be variable. from very short, one-time paroxysmai
episodes to longstanding chronic episodes. The frequency
of recurrence and the significance of paroxysmal episodes
in normal individuals is unknown, as is the incidence
of exercise-induced chaotic atrial rhythm, or its occur-
rence in the postexercise recovery period.

From our experience in centrifuge +G, experimen-
1ation and aeromedical evaluation, certain electrocar-
diographic disturbances are more frequently observed
in the immediate post-stress recovery period. This in-
cludes marked sinus arrhythmia, A-V dissociation with
a junctional rhythm. wandering atrial pacemaker (only
two discrete P-wave morphologies with the rate less
than 100 bpm). and sinus bradycardia. An occasional
prolonged sino-atrial block has also been seen in the
post-Gi, stress recovery period (11). Their occurrence
during this period has been thought to be related to
increased vagal tone associated with a large venous re-
turn which occurs when the +G, stress is decreased.
This increased venous return certainly results in transient
right heart distension. The common stress present in
pulmonary disease and post +G, stress may be right
atrial distension. with the chaotic atrial rhythm resulting
from streiching of the atrial fibers (1,2,8). The effects of
atrial dilation on the cellular electrophysiology of atrial
fibers from patients with dilated atria revealed the prop-
crties necessary for reentrant arrhythmias. The properties
of the uissue from dilated atria included reduced (less
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negative) resting membrane potentials and predominani .
slow-response action potentials (5).

Certainly hypoxemia, respiratory alterations, electro-
Iyte disturbances and autonomic imbalance occur during
and in the immediate post-recovery phase following high
sustained +G, stress and may be contributing factors.
Lesions of the sinus node, such as from injury or is-
chemia, with impaired blood supply to the sinus node
have also been shown to be responsible for a variety of
atrial dysrhythmias (1,8). Any unique +G,-induced
compromise in flow to the sinus node could induce dys-
rhythmias; however, this would seem more likely to
occur during G stress rather than being restricted to the
post-G recovery period.

This report lends no evidence to indicate that chaotic
atrial rhythm is an autonomous dysrhythmia but rather
that it is more likely to be merely an accentuation of
the other more frequent dysrhythmias seen in the im-
mediate acceleration recovery period, such as a wan-
dering atrial pacemaker. The occurrence of chaotic atrial
rhythm in young individuals with otherwise normal car-
diovascular systems is assumed to be benign, with treat-
ment not indicated as long as they remain without
symptoms. Whether or not these individuals are at in-
creased risk for sudden incapacitation remains unknown,
and caution must be advised because of the previously
described high mortality rates seen in patient popula-
tions. Previous work has suggested that chaotic atrial
rhythm may frequently progress to atrial fibrillation (5).
At present. all forms of atrial tachycardia, flutter, and
fibrillation are disqualifying for USAF flying duties. We
have not seen any episodes of these disqualifying atrial
dysrhythmias associated with +G, stress, nor did the
subject in this case report progress 1o atrial flutter or
fibrillation.

The time delay (mean 18.6 s) from return to +1 G,
until the onset of the chaotic atrial tachycardia is not
unique to this dysrhythmia. The other previously men-
tioned post-G,-stress rhythm disturbances also have a
similar characteristic delay. The exact kinetic relation-
ship of the humoral, hemodynamic, and metabolic
changes in the late G, stress and post-G, recovery period
would be very important and could give much insight
into the etiology of such cardiac rate and rhythm dis-
turbances. This time delay may be a reflection of the
time necessary for the cellular electrophysiology to be
altered by the resultant atrial distension caused by the
increased venous return. The episodes of chaotic atrial
rhythm lasted as long as the heart rate in recovery re-
mained above 100 bpm, with its onset near 160 bpm.

i e N .
{ ........ N | LLLuLi it it g 1. Sternel  electrecerdl
S e t e I‘...:‘,t.:'.‘::‘Wkwmmm
atrial rhythm in the pest-SACM Im-
i ‘:,:;;L;:ZMI-Nmeum
‘; Ib + + 00‘# 4 ‘m"mm)‘
+ A ¢ ‘ * + -
+ - +
4 - " + i
?r&:!&ty“ L‘.“l*ff"f" "“‘1} Il Fdi~¥$a$ I 4 i
. b4 .. + 4+ ¢ 44 - » -
RESSSSSETE RS BT ESS § ! I 11.1; 11 ftiit:r:tlrz:
;*.‘q,“' + +-4 '“I"Aﬁ‘jﬁ#— % %[ -y I »@j,Tﬁq —144‘«'4,'o
......... L [ ) ~ b b Y S PR Y [ Y O PR

Aviation. Space, and Environmental Medicine » April, 1982 391




CHAOTIC ATRIAL RHYTHM—WHINNERY

The questions relating to possible rate dependence and
the factors affecting the length of the episodes (mean
length 144 s) are unknown.

The high +G, environment of the advanced fighter
aircraft pilot is stressful, with a multitude of cardio-
vascular disturbances that may arise. Certain apparently
healthy asymptomatic individuals exposed to high +G,
SACM may manifest cardiac dysrhythmias during and
after the stress. Although many of these dysrhythmias
are considered ominous when they occur in patient pop-
ulations, they are probably benign in asymptomatic in-
dividuals with normal complete cardiovascular
examinations. The chaotic atrial rhythm in this case
resulted from the physiologic alterations associated with
+G, stress and was evidently not related to any patho-
logic process. The prognosis of individuals with dys-
rhythmias such as chaotic atrial rhythm probably
depends on the severity of the underlying illness.
REFERENCES

1. Berhinerblau, R.. and W' Feder. 1972, Chaotic atrial rhythm, J.
Flectrocardiol. 8:135-144,

392 Aviation, Space. and Environmental Medicine » April, 1982

a

£

. Bissett. G S S. F. Seigel. WoE. Gaum. and S. Kaplan. 1981

Chaouc atrial tachyeardia in childhood. 1m. Heart J 101:268-

272

. Chung. E. K. 1971, Apprassal ol muluifocal atrial tachycardia. Br

Heart S 33:500-504.

. Halbszadeh. M. A, 1980. Multifocal atnal tachycardia: A 66-

month loliow-up of S0 paucnts. Heart and Lung 9:328-335.

. Hordol. A, J.. R. Edic. ). R. Malm. B. F. Hofflman. and M. R.

Rosen. 1976, Electrophysiologic propertics and response (o
pharmacologic agents of fibers from discased human atra. (-
crlation 54:774-779.

. Lipson. M. J.. and S. Naimi. 1970. Mulufocal ainal 1achycardia

tchaotic atrial wachycardia). Coculanon 42:397-407.

. Omori. Y. 1971, Repetitise multifocal paroxysmal atnal tachy-

cardia with ¢y clic Wenckebach phenomenon under observation
Yor 13 years. 1. Heart 1. 82:527-530.

. Philips. 1. ). Spano. and G. Burch. 1969, Chaotic atrial mech-

amesm. b Hearr J78:171-179.

. Shine. K. 1.. J. A. Kastor. and P. M. Yurchak. 1968. Mulufocal

atrial achycardia. New Eoe o Med. 279:344-349.

. Whinnery. ). E.. and M. R, Gondck. 1978, Mcdical evaluation

ol G-sensitis¢ aircrewmen. {viat. Space Environ. Med. 49:1009-
1013,

. Whinnery, ). E.. M. H. Laughlin. and J. R. Hickman. 1979, Con-

current loss of consciousness and sino-atnal block. . tviur. Spuce
Emviron. Med. S0:635-638.






